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Let fix') = x 3 + 3x 2 - 24x + 6 




E X 1 



a) Find fix) and/"(x). 

fix) — x 3 + 3x 2 — 24 x 4- 6 
fix) = 3x 2 + 6x - 24, 
fix) = 6x + 6 



b) Find the intervals on which / (x) is increasing or decreasing. 



fix) = 3x 2 + 6x - 24 = 3 (x 2 + 2x - 8) = 
(x + 4)(x — 2), x = -4 orx = 2 



intervals 


(-GO , -4) 


(-4,2) 


(2, oo) 


fix) 


+ + + + + + 


. 


+ + + + + + 


Conclusion 


Increasing 


decreasing 


increasing 



c) Find the local maximum and minimum off (x), if any. 
local max (-4, 86) 

Local min (2, -22) 

d) Find the intervals on which the graph off (x) is concave up or 
concave down. 

fix) = 6x + 6 = 6(x + l),x = -1 



intervals 




(-1. co) 


fix) 1 




++++++ 


Conclusion 


Concave down 

■ • 


Concave up 



Inflection point (-1,32) 



E x 2 

Let fix) = x 4 + 4x 3 + 2 

a) Find fix) and/"(x) 

fix) = x 4 + 4x 3 + 2 
fix) = 4x 3 + 12x 2 , 



/"(x) = 12x 2 + 24x 



b) Find the intervals on which f (x) is increasing or decreasing, 
/'(x) = 4x 3 4- 12x 2 = 4x 2 (x + 3) = 0 ,x = 0 or x = -3 



intervals 


(-GO , -3) 


(-3,0) 


(0, go) 


fix) 




++++++ 


++++++ 


Conclusion 


decreasing 


increasing 


increasing 



c) Find the local maximum and minimum of / (x), if any. 

No local max 
Local min (-3,-25) 

d) Find the intervals on which the graph of /(x) is concave up or 
concave down. 

f"(x)= 12x 2 + 24x = 12x(x + 2) = 0 , x = -2 or x = 0 



intervals 


(-QO-2) 


(-2,0) 


(0, oo) 


/"(*) 


++++++ 


. 


++++++ 


Conclusion 


Concave up 


Concave down 


Concave up 



Ex:l 

A carpenter is building a rectangular room with a fixed perimeter of 360 
ft. What are the dimensions of the largest room that can be built? What is 
its area? 



7 



2x + 2y = 360, y = 180 - x, A = x.y, 

A = x(180 - x) = 180x — x 2 , 

A' = 180 - 2x, 180 - 2x = 0, x = 90 ,y = 90 

Area = 90 * 90 = 8100 ft 2 





Ex 2 



% 



% 



Find two positive numbers such that their product is 75, and 
so that the first plus three times the second is a minimum. 



75 

xy = 75, y = — 

s = x + 3 y, 

75 

s — x + 3 . — 
x 

225 

s = x H , 

x 

225 



T 

x 2 - 225 



x = +15, so x = 15 , y — 5 



Ex 3 



Consider rectangular box with a square base. Find the dimensions of the 
box for which the volume is 1000 cubic feet and the total surface area for 
the box is minimal. * 



S = 2x 2 + 4x/t, subject to 1000 = x 2 h 



„ 2 „ 1000 0 2 4000 

S = 2x 2 + 4x • — 7- = 2x~ + — — 



x 



X 




S' = 4x- 



400 0- _ q 4 x j — 4000 => x = 10, 

x 2 



h = 10, 



Dimensions : lOfeet x 10 feet x 10 feet. 




/\ yi<Q 



^Vu.' 

©Pr&cWt YuV 




{$•&) = H + ^' 



X . p 



\ 



© ^uoV\e.v\4 



\ 



P ^ 8-4-^ 

3- 



\ 



Re«>V - (^ 'i "ft- 



^ = 



*V) 



2 



® cYoui* ^ : 



■ 




a 



\ 4 cWj d yy 




<d cc. 

^UcA T)'f : 



da 



asvl 



•e. 

. .. 



d 



7 

XX 



= 2y 




?$?£/ 



%i 



dxi 

dy 



a* 







^ j u>; v. 
© 



_d_ 

d X 
A 



dy 

d ^ 

d y 

d.a ^ ^ 2 

* = * V '\>U« 



\ 



a 



-U*) _ -f (*} • Cl 



dX 



{To?t.tV«-S 0?.?o^AT« 




X ^ *+^} 



io A 



a. a 









o 

a, - 



oc 'd _ cl 
«- ~ a 



* 







\ 



Rv© t C«) 






\ s ( in+3,\(n-^ + {A-AA 

£© _ ^_- 75 <._\ 2 .+ ; ^ 1 --'» 1( -l' 1 * 

, — s p , N 3^- L ' 

© HA = 5 , 

* +' 2 _ 

(j a A - {^A N __ 

7 1 ^ 

^ W Jl 

2 - ' •^ > JfiP" 

-2>y +8* Vi v 

l ^ -h\ 1 



$<*-) 



UM 



'A v© 
JuBP 



(A f W - \f A^')' 



jSSBet* 1 




' ' •' • 




7% ■^■'0 
7. f© + VA 




© -f>© 



V 







•\ 







;• ^.-'C'r a 

I 7 r-*- 

' ' 



(j©c-\-0|(^ -v b 



„_\_ 

2 



-3 






.., A ^ (% ^). a.M+ 2 A"+ A 

^ $(A) — ( - x ^' ) a 

> fr?\s 




\ 



V- 







© 






J — si 



, U_ = 

cU 



\ sv -v\ 



•* a'-** 



— \ 



4 "/- 



2 Y. 



cH 



2 nIuHI 



\l i)C l +\ 



© 



3 



2. 



^ 



USe d\f?- 



cieAtf^Ae TVTe s^-^-e cct 

< SC)Vaj3\oA ^ 

Vex) h'VA a . \ 1 ©u v _?>. =^o 



\W^q\VV ( 3 j 



^§p^.. 



■ % 






m» 



.4£ 



* 









6 ^ 



\ 






j aSw B te b- 

i ■ i '••■•: 
. • . . 



si -3 

a-\ 



rt 



\y \ 

6 ~ ~ 



:: 



■ f§pF 

$§*$*?«, \ B \ 

W A 1 Vpe ecyvxevow 



nTm- 'l Vi = 




<3 

S oUx_V\C5 v\ 

\a) F'^A s«>?e-w\ 

\ 



'L f* + T- si ^ 



' i^o 



Vb) RaA ^<\VJidW ©© =H ^ 1 

# 3 -°\ =- 3 u 



h 






\ 






3 



\ 



\ 






VA 



Ll 



A _ 4 T 1 =rl 

=?> 3 * — =r-l 4 



M- It 




\ 



s&wH & A 



w = 






A 



3 ^ 

v 3 X ^ 

_ (t 3 -_ 5>1 ^ 

^ Ar^t- 

e* -d 









3 - 



e 






\ 



'k^r € 



* 



V'aA 



S oVVxfc* 






(w)-e -•£ 

( ^-v^) 

* y, 

x-e -e 



WJ a 

(J-,j ta. , *4i2v^ Wvfi oi l_z>j I 
*VVf 

?vzr 



( 



CL 



z 




i 

tw 




w .jjg&F 



\ V) * ^.oi\ov\ f 

iW * 




- 0 ) = -'U- 



Cd 



=>^ - 



\o 



"Tz ^ 



,\ 



. <3 y i - 'Aci y 
^ teA v , ^ ^ 5 a^ v 

f \- 2 ^: 53 h -A-,rf \ 5 ' ^ 



(^?\ici J 



6 *-**3 



1 



%■ yj 






\- 

2- 




- QjKt -v^b 




p = bf- 

aj 




3- 

P 






1 ^ "OAX 

«. = e - 



= i-bo 






_ Ae =1 



EfU 



S\*\ 



ph 



&a 3 > -2 (P 



-X 




So -■&* 

e 



2. 



-2m yi 





3 



- "0 — 



plr 

% 






(xV-B 0 'V'jJcd b\iei> 
&a( 2*) \ * £> 

p «?* - e 

^ Vb 

. e ^ 2 -m 



% 






-L 






p 




cl 

Cp 



\ 





UP 



ci £ t>) > <b 



w\ 



\~m\ _ 

\in1 r C ie. as> 

*5 -^-34m i- 

SoW^qA 





“3 3 

X • 1 



'TH 




Z X-'O 




a\ 



cVx^W^) 
* 



^.rou) 1 Vi <xA o\-eco>^ wodi 



L 



_ ^TohJ-V-V 

G ' 



i— ci 






if- 



+ We fV.y\ <A\ o a 



So^'S’ffeS We d \ f f- 6 (<lv\V\ vJi 





€ 



fct 

<0 j ' £ 

I vJ V(e 

?fa)As*)kJ 

If? = QmsVvA 

1 <\ k?U@ \W TW?of Vju^cdeY\ ^SvacJ^ dovM vWs 




A 



(^cst ^ P A) = 
Em A 




^YmcAe-d 7.5 do feopla • o^\d 
1 V" Wvefe \i\l c^ 5 > ?S °\ G 0 v A 




.vW Jf&Wr 

W , 



= C e 



ftt 




, fe isincrea.se 

fcde 



_ M 4 ~A<! i 



FWd la) foAe. WteoSeJ^H 

?IA.7^oo. >W=?(A ,t=b 

te> _ g-k 

•=>> 3c\o 0 -=^5oo - 0 =^) 0 = - A b & - 

__ fjr Af • 7. 5" Cs Cb 

— \. 5 £ =#> 5 "^ = G('- 56 ) =g> ’ 

^ _ (klv5L_\ _, o.Qggq 

•o G'ofiS c l*t 

A 1+) - 2boo ^ 

Q -S 3 H ^ 0 °) 

fc. J ^ A° I ==> A( i b ) - ? 5 og> ' ^ = b g ? 7 • s 



G) vh^ Art? 



\ 



HI 

ExU ) ( ^0.4 ioQ.c\we de 

AcWyvi \s Used W GlviQlC Cad Wt\\er&Wj . Wd ? (+) 

oe WV\e Nu^v-iWr Atawis ra.Aiy.ni a-f-VuT^^eoj - 






-V 



s> 



\ 




6'6 6 C 








^ \- iaA W\e ^e,r^u J?c ^t(t) 

~~ C)' Q6o 

?W -\ 2 - G 



S£gk W 

mife 

sv\dr|iw Co\\ di'lkv' — W j <d £.CojJ Cc>^Vt — ~ & 'O e>c}ih 

V N ,,G 1 



aj 



Ve) P*d \Vt <VcWw\ 443 ^ns ? 

. v fimQ ' aoaP|j>;(q43) 

"t-^43 =$> ^ \^\) — \T_ *■ y J (0 £_< ^ ^CawvS 




' '-- V 

• - _ _r ■•. ■ < 



T N/\l V \«w O 4 C ^ Ccxma ^ w cu 1 ^ ^ 

Pl^rTO.cboo^?) ( \^ - — CD- gocW 3 



U« tcW? - 



Q - Gg><£> 



^3 



